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Abstract:

The Saudi Red Crescent Authority (SRCA) plays a critical role in improving out-of-
hospital cardiac arrest (OHCA) survival rates across Saudi Arabia through its
comprehensive emergency medical services (EMS). By implementing extensive
training programs for its personnel and collaborating with local hospitals, the SRCA
ensures that emergency responders are equipped with the necessary skills to deliver
timely and effective cardiopulmonary resuscitation (CPR) and defibrillation. Moreover,
the SRCA actively propagates public awareness initiatives to educate citizens on
recognizing cardiac arrest symptoms and the importance of calling emergency services
immediately. These efforts aim to create a robust community response system, thereby
increasing the chances of survival for individuals experiencing cardiac arrest outside
hospital settings. In addition to direct emergency care, the SRCA's strategic deployment
of automated external defibrillators (AEDSs) in public spaces significantly enhances the
likelihood of effective resuscitation during OHCA incidents. The organization routinely
partners with educational institutions and local businesses to install AEDs and conduct
CPR training workshops, empowering citizens to take immediate action in emergencies.
Furthermore, the SRCA collects and analyzes data on cardiac arrest incidents, allowing
for ongoing evaluation and improvement of their response strategies. These
multifaceted approaches not only bolster OHCA survival rates but also contribute to
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fostering a culture of preparedness and responsiveness regarding cardiac emergencies

throughout the Kingdom.

1. Introduction

Out-of-hospital cardiac arrest (OHCA) represents
one of the most critical and time-sensitive medical
emergencies worldwide, where the immediate
cessation of heart function demands a rapid,
coordinated, and effective response to prevent
irreversible death or severe neurological damage. It
is a leading cause of mortality globally, claiming
millions of lives each year and presenting a
formidable challenge to public health systems [1].
The "chain of survival" metaphor—comprising
immediate recognition and activation, early
cardiopulmonary  resuscitation (CPR), rapid
defibrillation, advanced life support, and integrated
post-cardiac arrest care—provides the foundational
framework for managing OHCA [2].

The SRCA has evolved from a basic transport
service into a sophisticated, technology-driven
medical response organization. Its mandate extends
across the wvast and geographically diverse
landscape of the Kingdom, from dense urban
centers like Riyadh and Jeddah to remote desert and
mountain communities. This operational scope is
supported by a substantial infrastructure, including
a fleet of over 2,000 advanced life support
ambulances, more than 450 stations, and a unified
emergency communication center (accessed via
911) that handles millions of calls annually [3]. The
SRCA's strategic vision is deeply aligned with
Saudi Vision 2030's goals for a healthy society,
emphasizing the enhancement of healthcare
services and the improvement of response times to
emergencies, which are critical factors in
determining OHCA outcomes [4].

The epidemiological burden of OHCA in Saudi
Arabia is significant and reflects both global trends
and unique regional characteristics. While
comprehensive national registry data is still being
expanded, recent studies from major urban centers
provide alarming insights. It is estimated that the
incidence of emergency medical services-treated
OHCA in cities like Riyadh is approximately 25 to
30 cases per 100,000 population annually [5]. The
overall survival rate to hospital discharge for
OHCA victims in the Kingdom, however, remains
low, with recent reports indicating figures between
2% and 4%, a statistic that underscores the severe
challenge at hand and the critical need for system-
wide improvements [6]. This survival rate is
influenced by a complex interplay of factors,
including low rates of bystander CPR—estimated
to be below 20% in some regions—and prolonged
response times in certain areas, which can push the
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critical "call-to-shock"” interval beyond the life-
saving 5-10 minute "platinum period" [7].

The core mission of the SRCA in the context of
OHCA is to fortify every link of the chain of
survival where its intervention is pivotal. This

begins  with the emergency  call and
dispatch phase. SRCA call-takers are trained to
recognize  potential  cardiac  arrest  using

standardized protocols, allowing for the immediate
dispatch of resources and the provision of
telephone-assisted CPR (T-CPR) instructions to
bystanders, a proven intervention that can double or
triple the chance of survival [8]. Upon arrival,
SRCA paramedics are equipped to perform high-
quality CPR and rapid defibrillation. The
widespread deployment of Automated External
Defibrillators (AEDs) across its fleet ensures that a
life-saving shock can be delivered on scene. The
integration of mechanical CPR devices in some
advanced units helps maintain consistent, high-
quality chest compressions during the challenging
process of patient transport [9].

Furthermore, the SRCA's role extends
into advanced life support (ALS), where
paramedics are trained to secure advanced airways,
administer crucial medications like epinephrine,
and obtain intravenous access, all according to the
latest international resuscitation guidelines [10]. A
critical and often overlooked component is pre-
hospital notification and transport. The SRCA's
communication systems enable paramedics to alert
the receiving hospital of an incoming OHCA
patient, allowing the cardiac catheterization lab and
intensive care team to prepare for immediate post-
resuscitation care, which is vital for preserving
neurological function [11].

Despite these structured efforts, the SRCA operates
within a challenging ecosystem. The low
prevalence of bystander CPR, cultural hesitancies,
traffic congestion in metropolitan areas, and the
vast distances in rural regions create significant
barriers to achieving optimal response times and,
consequently, better survival rates [12].

2. The Burden of Out-of-Hospital Cardiac
Arrest in Saudi Arabia:

The precise incidence of OHCA in Saudi Arabia is
an area of ongoing research, as the establishment of
a comprehensive, Utstein-style national registry is
still evolving. However, regional studies and data
from major urban centers provide a revealing
picture. Recent research from the Riyadh region
estimates the incidence of EMS-treated cardiac
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arrest to be between 25 and 35 per 100,000 people
annually [13]. When extrapolated to the Kingdom's
population of over 32 million, this suggests that
emergency services respond to thousands of
OHCAs each year. A significant proportion of these
events, approximately 70-80%, occur in private
residences, which presents a particular challenge
for rapid recognition and intervention, as they are
often unwitnessed [14]. This incidence rate places
Saudi Arabia within an intermediate range
compared to global data, which shows wide
variation from under 30 to over 100 per 100,000
population in different countries, but the low
survival rates indicate a critical gap between
occurrence and positive outcome [15].
Demographically, the profile of OHCA victims in
Saudi Arabia reflects the Kingdom's unigque
population structure and emerging health
challenges. The average age of OHCA patients is
notably younger than in Western and East Asian
countries, often falling in the 50-65 year age range,
which can be attributed to the nation's relatively
youthful population pyramid [16]. There is a
pronounced male predominance, with males
accounting for over 70% of cases, a trend consistent
with global patterns but potentially amplified by
regional lifestyle and occupational risk factors [14].
From an etiological standpoint, the leading cause of
OHCA in Saudi Arabia is coronary artery disease,
which is closely linked to the high and rising
prevalence of cardiovascular risk factors within the
population. These include a high rate of diabetes
mellitus, hypertension, and dyslipidemia, all of
which contribute to the burden of sudden cardiac
death [17]. However, a notable distinction in the
Saudi context is the significant proportion of
OHCAs attributed to non-cardiac  causes,
particularly major trauma from road traffic
accidents (RTAs). As RTA rates in the Kingdom
are among the highest globally, they contribute
substantially to the OHCA caseload, introducing
complex resuscitation scenarios for EMS personnel
that often involve traumatic and hemorrhagic
causes alongside primary cardiac arrest [18].

The most telling metric of a system's effectiveness
in managing OHCA is the survival rate, and here
the data reveals a substantial opportunity for
improvement. The overall survival-to-hospital-
discharge rate for OHCA in major Saudi cities
remains dismally low, with recent studies reporting
figures between 2% and 4% [13, 19]. This stands in
stark contrast to survival rates in high-performing
systems in North America, Europe, and parts of
Asia, where rates of 10% or higher are increasingly
common. The analysis of survival reveals critical
determinants. The single most significant predictor
of survival is a shockable initial cardiac rhythm,
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such as Ventricular Fibrillation (VF) or Pulseless
Ventricular Tachycardia (VT). However, the
proportion of OHCAs found in a shockable rhythm
by SRCA paramedics is often below 20%, which is
lower than many international averages [19]. This
low percentage is frequently linked to prolonged
response times; as the time from collapse to rhythm
analysis increases, VF deteriorates into non-
shockable rhythms like asystole. Consequently,
survival rates for patients found in a shockable
rhythm are significantly higher, but they still trail
behind global benchmarks due to other systemic
challenges.

A critical breakdown in the "“chain of survival"
within the Kingdom is the low rate of bystander
intervention. Multiple studies from different
regions of Saudi Arabia consistently report that
bystander CPR is performed in less than 20% of
witnessed OHCAs before the arrival of EMS [14,
20]. This is one of the lowest rates reported
internationally and represents a catastrophic failure
of the first link in the chain. The reasons are
multifaceted, including a lack of mandatory CPR
training in school and driver's education curricula,
cultural hesitancy to perform the procedure, and a
lack of public awareness about its life-saving
importance. This lack of immediate CPR drastically
reduces the window of opportunity for successful
defibrillation and advanced life support, directly

contributing to the low survival statistics.
Furthermore, the use of Public Access
Defibrillators ~ (PADs) by  bystanders is

exceptionally rare, as public AED programs are not
yet widespread or well-integrated into public
consciousness and infrastructure.

3. The SRCA Response Framework:

The first link in the SRCA's professional response
chain is the Emergency Communication Center.
Operating under the unified national emergency
number (911), these centers are the nerve center for
all pre-hospital emergencies. When a call related to
a potential cardiac arrest is received, it triggers a
highly structured and time-sensitive protocol. The
initial  challenge is the accurate and
rapid recognition of OHCA by the call-taker.
Dispatchers are trained to use standardized,
algorithm-based interrogation scripts to identify key
indicators, such as a patient who is unconscious and
not breathing normally. The distinction between
agonal gasping and normal breathing is a critical
skill, as agonal respirations are present in up to
40% of OHCAs and can be misinterpreted by
laypersons as a sign of life, leading to catastrophic
delays in CPR [21]. To enhance accuracy, the
SRCA has been implementing Advanced Medical
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Priority Dispatch System (AMPDS) protocols,
which provide a structured framework for
guestioning callers and assigning a determinant
code that dictates the response priority and
resources [22].

Simultaneously with the dispatch of units, the call-
taker initiates the second crucial
intervention: Telephone-assisted CPR (T-CPR).
Recognizing that bystander CPR is the single most
effective intervention to bridge the gap until EMS
arrival, SRCA dispatchers are trained to provide
calm, clear, and concise instructions to callers on
how to perform chest compressions. The protocol
typically emphasizes hands-only CPR for untrained
lay rescuers, simplifying the process and increasing
the likelihood of compliance. The effectiveness of
T-CPR is well-established; it can double or triple
the chance of survival [23]. However, its success in
the Saudi context is hampered by the previously
noted low baseline rates of bystander intervention.
Cultural hesitancy, fear of causing harm, and a lack
of prior training can lead to caller refusal or
difficulty in following instructions under extreme
stress, presenting a significant challenge that the
SRCA must overcome through public education
and continuous dispatcher training [24].

While the call-taker manages the human element,
the Computer-Aided Dispatch (CAD)
system executes the logistical response. The
moment a high-acuity determinant like cardiac
arrest is entered, the CAD system springs into
action. Using sophisticated algorithms and real-
time Global Positioning System (GPS) data from
the entire fleet, it identifies and dispatches the
closest available advanced life support (ALS) unit
to the scene. The integration of live traffic data
feeds allows the system to predict travel times
dynamically and may even suggest optimal routes
to avoid congestion [25]. In metropolitan areas like
Riyadh and Jeddah, where traffic can be a major
impediment, this intelligent resource allocation is
vital. The SRCA's reported average response time
of under 15 minutes in urban centers is a testament
to this system, though this metric itself reveals a
core challenge: for OHCA, where the "platinum
minutes" demand intervention within 5-10 minutes,
a 15-minute response often means arriving to find a
patient in a non-shockable rhythm, with a vastly
diminished chance of survival [26].

Upon arrival at the scene, the SRCA paramedics'
actions are guided by rigorous protocols designed
to minimize any further delay in delivering life-
saving care. The first step is a rapid scene size-up
and patient assessment to confirm cardiac arrest.
The team immediately checks for responsiveness,
breathing, and a pulse, a process that should take no
more than 10 seconds. Once OHCA is confirmed,
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the team initiates a choreographed sequence of
interventions. High-quality CPR begins
immediately, often with one paramedic starting
compressions  while  the  other  prepares
the Automated External Defibrillator (AED).
The use of AED:s is standard across the SRCA fleet;
the devices are applied, and the rhythm is analyzed
at the earliest possible moment. If a shockable
rhythm (VF/pVT) is identified, a shock is delivered
without delay [27]. The integration of mechanical
CPR devices (e.g., LUCAS™) in some SRCA units
is a significant advancement, as it allows for
consistent, high-quality compressions to be
maintained without interruption during movement
from difficult locations (e.g., high-rise buildings
without elevator access) or during patient transport,
a period where manual CPR quality typically
deteriorates [28].

A critical factor influencing the "scene time" is
the operational environment. OHCA in a private
residence presents different challenges than one in a
public space. In homes, paramedics often face
cramped spaces, distraught family members, and
the potential need to move the patient to a more
suitable area for resuscitation. In contrast, public
locations may offer more space but can involve
crowd control issues. Furthermore, the SRCA's
mandate covers the entire Kingdom, leading to a
stark urban-rural disparity. While an urban unit
might achieve a 12-minute response, a rural unit
facing vast distances and potentially difficult terrain
might have a response time exceeding 30 minutes
[29]. In these scenarios, the fundamental premise of
the "chain of survival" is broken, as the window for
meaningful intervention has almost certainly closed
before EMS even arrives. This highlights the
absolute necessity of strengthening community-
based first response and public AED programs in
these remote areas to act as a stopgap [30].

4. Bystander Intervention and Community
Engagement:

The statistics surrounding bystander intervention in
Saudi Arabia reveal a critical public health gap.
Multiple studies conducted in different regions of
the Kingdom consistently report that bystander
CPR is performed in less than 20% of witnessed
OHCA cases before EMS arrival [31, 32]. This
figure stands in stark contrast to high-performing
systems in countries like Sweden, the Netherlands,
and parts of the United States, where bystander
CPR rates can exceed 70-80% [33]. The
consequence of this gap is profound. For every
minute that passes without CPR, the chance of
survival from a shockable cardiac arrest decreases
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by 7-10% [34]. Therefore, in a typical urban Saudi
response time of 12-15 minutes, the near-absence
of bystander CPR for the first 10+ minutes almost
guarantees a fatal outcome, regardless of the
proficiency of the subsequent professional
response. The low rate of Public Access
Defibrillator (PAD) use is even more negligible,
with public AEDs being deployed by bystanders in
less than 1% of cases, reflecting their limited
availability and public unfamiliarity [35].
Understanding  the  barriers to  bystander
intervention is essential for designing effective
countermeasures. Research specific to the Saudi
context has identified a complex web of cultural,
educational, and systemic obstacles. A primary
barrier is a pervasive lack of knowledge and
training. CPR is not a mandatory component of the
national school curriculum or driver's licensing
process, denying millions of citizens exposure to
this fundamental life skill [36]. Furthermore, there
are significant cultural and  psychological
hesitancies. These include a fear of causing further
harm to the victim, religious concerns regarding
physical contact with strangers, especially between
genders, and a general apprehension about
performing a medical procedure without formal
certification [37]. This is compounded by
a diffusion of responsibility in public settings,
where individuals may assume someone else is
more qualified or that emergency services will
handle the situation. The low public visibility of
AEDs and a lack of awareness about their simple,
automated operation further cripple the potential of
this technology to save lives.

Recognizing this systemic weakness, the SRCA has
initiated several community engagement and public
education programs. The most prominent of these is
the ""Nafith" (We Can) initiative, a national
campaign designed to raise public awareness about
the importance of bystander CPR and to provide
basic, hands-only CPR training. Through health
fairs, school visits, and public events, SRCA
volunteers demonstrate compression-only CPR and
encourage public participation [38]. While a step in
the right direction, the reach and depth of such
programs remain limited compared to the scale of
the need. Training thousands of people in brief
sessions is commendable, but without frequent
reinforcement and skills retention programs, the
long-term competency of these "trained" bystanders
is questionable. Studies show that CPR skills decay
significantly within 6-12 months without refresher
training [39]. Therefore, these initiatives, while
valuable for raising awareness, may not be
sufficient to create a critical mass of truly confident
and competent responders.
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A more strategic and potentially transformative
approach lies in legislative and institutional
mandating of CPR training. Making CPR a
graduation requirement for all high school students
would ensure that every new generation enters
adulthood with this essential skill. Similarly,
incorporating CPR training into the requirements
for obtaining a driver's license, a model
successfully implemented in many countries, would
capture a large and relevant segment of the
population [40]. For the PAD component, a
national strategy is required. This involves not only
increasing the number of AEDs in strategic
locations like shopping malls, airports, and large
mosques but also integrating their locations into the
SRCA's dispatch system. Innovative solutions such
as drone-delivered AEDs are being piloted to
address the challenge of rapid access in traffic-
congested or remote areas, potentially bypassing
ground-based logistical hurdles to get a defibrillator
to the scene within minutes [35].

5. CPR Quality, Defibrillation, and
Advanced Life Support
The cornerstone of effective professional

resuscitation is the delivery of high-quality CPR.
The SRCA's clinical practice guidelines emphasize
specific metrics that define quality: chest
compressions must be delivered at a rate of 100-
120 per minute, at a depth of 5-6 centimeters for
adults, with full chest recoil between compressions,
and with minimal interruptions [41]. To achieve
this consistently, the SRCA has increasingly
integrated technological aids into practice. Real-
time audiovisual feedback devicesare now
common on defibrillator pads. These devices
provide paramedics with instant feedback on
compression rate and depth, allowing for real-time
corrections and maintaining adherence to the
stringent guidelines that are difficult to achieve
through  manual  assessment alone  [42].
Furthermore, the SRCA has deployed mechanical
CPR devices (such as the LUCAS™ or
AutoPulse™) across many of its advanced life
support units. These piston- or load-distributing-
band devices provide uninterrupted, high-quality
compressions  regardless of  environmental
challenges, such as during patient movement from a
confined space, down stairwells, or throughout the
turbulent ambulance transport phase. This is
crucial, as the quality of manual CPR invariably
deteriorates during patient movement, and
mechanical devices ensure perfusion is maintained
during these critical transitions [43].
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The single most critical intervention for a shockable
rhythm israpid defibrillation. The SRCA's
protocol mandates that upon confirmation of
OHCA, an AED or manual monitor-defibrillator is
applied and the patient's rhythm analyzed at the
earliest possible moment, ideally during the first
cycle of CPR. All SRCA response vehicles are
equipped with defibrillators capable of both manual
and AED modes. For witnessed arrests with a
shockable initial rhythm (Ventricular Fibrillation or
Pulseless Ventricular Tachycardia), the protocol is
to deliver a single shock, followed by immediate
resumption of CPR for two minutes before the next
rhythm check [44]. The strategic placement of these
devices and the training that emphasizes speed and
minimal interruption to compressions are designed
to capitalize on the narrow therapeutic window for
successful defibrillation. The success of this
intervention is  highly time-dependent; the
probability of successful defibrillation decreases by
approximately 7-10% with each passing minute
from collapse [45]. Therefore, the SRCA's focus on
reducing both response time and on-scene delay to
first shock is a direct effort to maximize the number
of patients who can benefit from this definitive
treatment.

Beyond basic CPR and defibrillation, SRCA
paramedics are trained and equipped to
provide Advanced Life Support (ALS). This
involves advanced airway management and
pharmacological therapy. The preferred method for
advanced airway management is shifting towards
the use of supraglottic airways (e.g., laryngeal
mask airway - LMA) or, for highly trained
paramedics, endotracheal intubation. The primary
goal is to secure a patent airway to enable effective
ventilation and prevent aspiration, without causing
prolonged interruptions in chest compressions [46].
Concurrently, vascular access is established,
typically through intraosseous (IO) access if
intravenous (IV) access is difficult to obtain
rapidly. The core pharmacological agents used
align with international
guidelines. Epinephrine (adrenaline) is
administered every 3-5 minutes to stimulate alpha-

adrenergic receptors, increasing coronary and
cerebral perfusion pressure. For refractory
Ventricular Fibrillation, Amiodarone is the

antiarrhythmic of choice after the third shock [47].
The SRCA's drug protocols are regularly updated
based on the latest evidence, ensuring that pre-
hospital care is aligned with the most current
resuscitation science.

A critical component of on-scene management is
the team dynamics and choreography of the
resuscitation attempt. SRCA crews train to function
as a cohesive unit, with clear role allocation—one
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team leader, one managing
compressions/mechanical device, one managing the
airway and ventilation, and another preparing
medications and managing the defibrillator. This
structured approach minimizes chaos, ensures all
tasks are completed efficiently, and reduces the
"hands-off" time during which no compressions are
being delivered [48]. The team leader is responsible
for directing the resuscitation, tracking the timing
of interventions (e.g., pulse checks, medication
administration), and making the difficult decision
to terminate resuscitation effortsin the field.
Termination of resuscitation (TOR) protocols are
applied in specific, bleak scenarios, such as when
the arrest was not witnessed by EMS, there was no
bystander CPR, there are no shockable rhythms,
and there is no return of spontaneous circulation
(ROSC) after full ALS efforts [49]. This avoids
futile and resource-intensive transports of patients
with no realistic chance of survival, allowing crews
to become available for other emergencies.

Finally, the SRCA is exploring point-of-care
technologies to guide resuscitation. The use
of capnography is now standard. End-tidal CO2
(ETCO2) monitoring provides a continuous, non-
invasive measure of CPR quality (higher ETCO2
values correlate with better cardiac output
generated by compressions) and is the most reliable
method for confirming endotracheal tube
placement. Furthermore, a sudden rise in ETCO?2 is
a sensitive early indicator of the return of
spontaneous circulation (ROSC), often detected
before a palpable pulse [50]. The integration
of point-of-care ultrasound (POCUS)is also
under investigation for use in cardiac arrest to
identify reversible causes like cardiac tamponade,
massive pulmonary embolism, or profound
hypovolemia, though its widespread
implementation in the pre-hospital setting is still in
its infancy in the Kingdom.

6. Conclusion

This comprehensive analysis has systematically
examined the multifaceted role of the Saudi Red
Crescent Authority (SRCA) in influencing out-of-
hospital cardiac arrest (OHCA) survival rates
across the Kingdom of Saudi Arabia. The findings
reveal a complex and evolving emergency medical
services (EMS) system that demonstrates
significant technological advancement and clinical
capability, yet faces substantial challenges in
achieving optimal patient outcomes. The evidence
confirms that the SRCA has made considerable
progress in building a modern response
infrastructure, with sophisticated computer-aided
dispatch systems, advanced life support equipment,
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and trained paramedic teams capable of delivering
protocol-driven resuscitation care aligned with
international standards.

The study identifies several critical determinants of
OHCA survival within the Saudi context. First and
foremost, the persistently low rates of bystander
cardiopulmonary resuscitation (CPR)—consistently
reported below 20%—emerge as the single most
significant barrier to improved survival outcomes.
This deficiency in the first link of the chain of
survival fundamentally limits the effectiveness of
even the most advanced professional response.
Second, the urban-rural disparity in response times
creates a geographical inequality in access to timely
defibrillation, with rural communities facing
particularly challenging odds for survival. Third,
while the SRCA's clinical protocols and
technological integration are robust, their impact is
often diminished by external factors including
traffic congestion, cultural barriers, and the high
prevalence of non-shockable initial rhythms upon
EMS arrival.
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